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(54) MAGNETIC HEAD ASSEMBLY AND MAGNETIC 
DISC APPARATUS 

(57) Abstract: 

PURPOSE: To improve reliability and increase a capacity 
by decreasing the changing amount of a crown of a 
magnetic head slider in accordance with a temperature 
change, and reducing a changing range of the floating 
amount. 

CONSTITUTION: After materials for a slider and a flexure 
spring are selected so that a difference of linear 
expansion coefficients (a1-a2) is not larger than 
5.3 x io" 6 /°C, the magnetic head assembly is constituted. 
For example, SUS 420 is used for forming the flexture 
spring. If the above relation is satisfied, the maximum 
changing amount of a crown per unit temperature is 
limited to 1.11nm/deg or smaller, whereby a danger that 
the slider collides against a disc at high temperatures 
is eliminated. 
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<f yamxmft&Z a 2 t UT. 
I al-o2 I £5. SxlO-'/t: 

u. 

g<rEn*g8#a*. ?jvt>^ h*®sus4 2 0*^ 

[|»*«33 B!i#mE*»fiB^-vF7-fc>^UK: 
F7-fe>7U. 

ib«»^^ hxm y&mmftomzi t tux, 

t/H^O. 047 
U. 

T, 

H/LSO. 24 5 

u. 

«H*SA1, 18SHS»t£A 2 t LT. 
A2/A1^0. 4 2 

u. 

F7-fe>7*'J. 

[»*«8] agt^^FX7'f^i:> ^©ffia^s/F 



* MmW-7 -6 5 5 2 5 

WEM*aB#eDfiJEfiB&^-;> FX5-f ^«E»Sn*«l 
At/ F7-fe>^U. 

#T*£fr#faK:»oTW-;MKK:-#rox7^7 U > 
dfffi«:35KLTfcD, fitlE«*tattmfiaEX7^7U> 

20 -rsaa^-y FT-fe>^u. 

1 1 ] Bt*3t 9tfclil0 E«©«^^ '7 F 
0. 5So3/ol^2. 0 

'J. 

[M$iS12] FX5-f yt. 

9 ttttTfts::t£1$a£i-5««^y F 

1 3] 1 2Ei©iaA>y F7ir>7' 

KTE««fl5»0»«3S«a* o 4 , t&Efil^ HX7 

0. 5£a4/a2£2. 0 
40 0DM#S»£-r2)C£=£!t*ai:r*«^y F7-fe>^ 

•J. 

Slf±S!©«»'N < y F7Hr>:/l)«:flM.;fc«»5 f -f , ;*£ 

BtlEA-^a8»©«»5S«ft * o 1 . Saeffifl's yHX? 
-f^coatf!l«»*a2£UT, 
I a 1 -a 2 I £5. 3xlO- ,! / , C 

cDM^ssss-rsctsr^at-r^iKax^ 

50 [11*9115] S^yHX^-fn. iOl^7 
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s#±aoaaAy vrty-fv ^m^ftm^^ x* 

m&m&^y H^^^cissH, #trEn*sw©iifr 
e«»^ fx^ ^«*g?#©/P3& t iLT. 

t/H^O. 047 

©gs^ssie-f -5 r t ztomt-tzmm.?* 7>?&m. 

[§t:#B163 HX5-f^«l:» read's y 

F* 7-f y*&SL£#T*»«tt©A*fl8#£ *=rr 

©S**L, HOffifl^-y FX^ ^©JPSfcHtL 
T, 

H/LSO. 24 5 

f* ?-r ^sifctbstje -$-*»««© t sw-r 
mima^v ^7.94 ^£^?z^mm£ff>mmsiitu 

A2/A1S0. 42 

f x. ^sfcs b£#f **Mgf*©M*stt* t **~r 

l&EA*88«©6trE«3[A»/ FX5-f^*i»3B$nsfl3 
/- Z&ftsrJ 7i7&M.. 

F* 9-f ^*fc*b£#T *«w«©;x*«wt«irr 

f&E»^y FX5K:^tliilEn*«m£©fc« 

5VX?£«. 
[11*912 0] WlAyFX?^^ COiftA? 

tweaa^y FX5<^©«iEyt*«»t»*sn*ii 
fx 5-r y£&*L3dst^»«tt©A*sM*£*;rr 




) if$PI¥7-6 5 5 2 5 
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to 0 0 1] 

[£?SLt©fiJffl#»3 #-kI2©fflE^s> F7 

[0 0 0 2] 

[&*©&*B3 i£^, /hSOTAtf^-CX^CDitg^ 2.5 
'O^KTFroatSt^Xi'gHa*, 7y^hyys»5 

*mmm iz mz.®zm&om%.7 : 4 x. * sis©s?Ma<& 

[0 0 0 33 «^7VX;?gS©;*:§«fl:£HS*:J&© 
-f X * ®*> 6 ©jf ±S€vh* <"T-5^ tl'ct-D TtV X 

^«*jRi©ie®ffiST**«f2®ffi«*^±$-a-«^F)* 
09*^ mtEnmitu^oitvxnfa asm.) 

[0 0 0 4] ttlfiOfSil/TB, F-€-©"b 
©©ftffigfc#JC«fc-5*jfe^*-5. WAtf. 7i7^ PK 
OESH4h7>Xfa-D-*TiCaO 

5?yF^yF. W&JBjfc^Ci-feXfciDA 1 2 0j Ti 
C (7AStW>*-/HF) §©t7 5?i'fiX7 
-f ^JiKESSSi F 5 >X5 i i— y-S^JSbfcSIRA.^ 
F. WWiMR ffiSi&Sii) -IM^a 7 F5 

&fiE&&3!©«£l^ Fil.TWfg£ttTV>.5. 
[0 0 0 53 tC5T, fitr#©, BHAyHX?^^® 

»±«*/jN$<L,TEeafft«(Ri±3r-e--s^r«rtt, set 

-;KX7'fyoMM(i. ffi&Ai/FX^-f ^©f?_k 

j 7s * 1 ©«5S* *> 51 r t r^—^mm^m < mm 

£f£Z>. 

[0 0 0 63 fitTtrfie^ffi^x-fX^^tCiJ^Sffi 

F7-t>^u©-«i*^fT, WE©raaj«ic^ 

[0 0 0 73 01 6««a^y FT-fe>^"'J©^«H, 
HI 7H«^!/ F7-t>^U©¥ffi-fflffiHT*0. 
S17fc*5V»T (a) fiffi^A-/ H7ir>?U0f>fX 
^ffiffl!l©¥®0, (b) «-5-©fflJ®H, (c) I* (a) 
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©R*MB©¥®0T££. 
[0 0 0 8] £nS©ElK:43l>T, 1 \t-^X^.>'>3> 

*4, a-HA^-5S:r/v^>Mi-5j?-hgS6^6^: 
5>. KX7^3Ki:7l^->*-A**4l::»tt 

T^bTS*. /t*4tti:n«kD*> 
BQS©i«n 0P$<O^:#H) D-HA**5 0-«Sg5C® 
^tC±oT-4*«8^a«$nTV^. *fca-K/t* 
5 ©teiSICtt ZLOa— HA* 5 <fc 0 S <=> fcBHt©*^ 

smomm <k#*i*) 4b*t^ia:5nT^D, c©33 

S4bCDMfi|5«D-Hn*5CDffitS«$-&T**. Z. 

T««^s/HXr^^3tC«K#Jt?j£n-HA*5© 

[0 0 0 9] fc*S. JKft'sy H^7-fi'3i:7l'i'->t 
-A^4ttt, X5-f^B3£a54 a OW^TX^v-^ 

[0 0 10] 0 1 8 ttSSA^ HX7-f ^Sf t8S0 
Tifc-5. «SCv.y H^7-fy 3 ©2M£ttfll*.tf A 1 T i 

»»il:iftrjT-^X7'f^l/-;i'7a 1 7b£3&& 

s^stcktja&s-y-^s^a^sft^^fc*, x^ 

-fyi/-;P7a, 7 bJCte-^^UfcSSAWC^-A? 

A.7HX7-fy3fi)S±8*l:*^T. x-Afl!©#± 
S a h 5 >7ra- *fll©??±« b <t K) h1t\Z*Z < 

[0 0 1 1] tr??, «^l^Xi7««»C*Jlt5i!i^ 

[0 0 12] si 2 0tt£©i&&ttH»;:J3V>T;*7'f 
1 7 v t> ~> * -/c**m t o»»8s«» ©^jc jgar 



[A) #R§¥7-6 5 5 2 5 

[0013] «f&7V;**&«©iiWBi&S 

£25ffii:UTffi*Ha«+25fl[ (50S) fciSfiBS, 

«-25s ( oad zimmt&m-rz. **:bi 7t:i 

-r«k5tC. KX 7^3 ©fiSLte 2.5mm, 

SSSHJi 0.5mm, SWs fci2.0mm, 8U&K«Sc«7.8 

5 x io- « o , y v z> v"v-a* 4 ©«w t ao. o 

3mm, itgWf tt 0.9mm. «WK«»lil7. 5X10" 6 / 

i0 A*4 £ttX5-f yS5fcgP4 a©g?#T*B**t--l>:£W:: 

[0 0 14] 02 0 C*JV>T (a) fcfcSii&ll*©^^ 
KX7'f^OIEf©S^, (b) \&*&MS%<F>&&S\y H 

[0 0 15] 0 2 1 fcC©*^^— ;WH©*»©« 

20 —mz ^ 5 >7 > tmtftTuz. zwy^yxzih-zti* 

±25S©fiai^ttJ:»37.7-1 , ^V'-;««« 
**W8nma9i?LTV>.5. 
[0 0 16] ;:©£}B©MH£I2 2 2 <&fflV>TSJWT 

s. d©Eitt, ffl^saE+25s©iBfiattffit?, e^-y 

saifi:0T»«. B*©«?i«iStej£#©:*:i*3<£*L 

[0 0 17] JldT, 7H^y+-;^*fflt*5SU 
S 3 0 4©»KBB«»ttl7.5X10- 6 / , C, X^^T 
5(7 fe-SAlj 0s T i C©«»BB«»tt7.85X10- 6 /'C-r 

7W^->v-n^t©SSfffifflC«5lo3S0 (IE) ©£ 
*^Jil/T, -C-OSMBMlcaElt (ft) totttm 
MTZ. -©iSS#, FX9-f yttBI2 0 (a) 

«>J:9ftXK*9l*£;:T. *ft«W»fctt» BfiNp© 
ttjfvsr FX7'fy07l/9yt-/t* 
t©«*ffifi3»c{iffi«©l«:7j*t^fflU. ^©H^SBffiOir 
te3lo3S9©J£7Jrt<«UB-r*. C©»*, «Haj>H7 
40 5-fy«BI2 0 (b) fc*TJ:3fc*»*3l*iBi:-r. 
[0 0 18] H2 3fcjr9!»«i»±«i©U«** 
T. nntt^i&^©»J:**0.08ttm (80 nm) if?. 

\z i « }?±*«f ©le**^ ^^s&fcfe©^**. 
[0019] rro^^^^&^-si'Jtc, irvVymtf 

frW»Cli. ^5O*©±20nm©^bl^LTS±a 
50 *s#5±13nm^fl:L.TH5. 
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[0 0 2 0] ccDi^ic. >&\tmmumz&-3 

-5. 

to o 2 1] St, mfs.^y\**7-(y<D&±m<z>$m 
jx?tm§a.^y *7.7<i9h<r>m®x*>%. 0241: 

D©S*geeiSSh (^-f FiSS) tt50nmgJST'i& 
•3. «SC^<> HX7-f^3©»±aH*0.08Atm (80n 
m) 30nm*<«3g[Ilj&©£:»©-7-v>><h 

✓ *7£>*&fcK<fc*#±a©&fc»30nni*iftK:ifc»e> 

[0 0 2 2] L*>Lfc**S, CO^ftS:ffi3lE©«^-y 

[0 0 2 3] CJIT. £7«7>ft©2Mbfc*rr£i¥Jb« 

a=0. 65nm/nm 
b=1.92nm/d e g 

£fct>. iI£2E<ffc;ttB±T£±25d e gttSt, 
^>«©^-fbbTtt48nmt*»5. i¥_hS©aHb«a b 
T«31nm<i:fc-5. ZLtlte. JdNffcUSAy F7-fe> 

[0 0 2 4] Sfc. »#S^s> FX5-f ^©SLhateSffi 

v. dneef^frs^zrrst, 15% (so 

*0. 15=12nm) <D4tHHUiClt>fr*>ft&VTi!ig?t 
[0 0 2 5] COJ:5«:«ffit^C> jfljaMfclctt"*-** 

tt, H (80nm) -h (50nm) -abT^12nrai^ 

*<t 5 b ©«©&#**#* en*. b^i.11 

nm/de g £LftW-n«fc<=>fc^. 
[0 0 2 6] SSI:. Bfl^y ^©?¥±*a*T 

[0 0 2 7] 

[»9!##i*L<fc5£-f£BIB] *5SS8tt;i©J:3fcgi 
X 5-f 9o>9 5<7 >&fcS«:ffi3ibT?¥±*£i!>iJI©l8 
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8 

[0 0 2 8] 

[»s**»-r-5fc»©#a] *»ii!fl!>aai^y F7-t 

4?<DmmmVk1k*a2hVT, |al-o2lSS. 

3 xl0-«/"CcDH«*SiJS-r-£)<t5»c/t^8B«R5y«ft 

[0029] *fc*8nt2±ei&sft*ajfrr«fc« 
k. aaA. y FX5-r ^©jps^h. n*ffltt©»»A. 

9K^5-f^»««»Of**tiLT. t/HgO. 
0 4 7©W»«*fi-r*«k5fc*#Ufc££S*«i'r 

[0030] setc*»wtt±i2L,fesw*aj«-rsfc 

«S> fc. y F X y -f OHOy** 7s 9 ®C*rr*£?f 

lS)©fi3SL, dOfiSg'sy FX5-f^CD»SSrHtL. 
T» H/L2S0. 2 4 5©Bi«*}SS-rs«fc3JC«^L 

[0 0 3 1] 3eiC*fB?Stt±ELfc@W£&Jdi-rSfc 

*tc. Fx?<y£A*ffl**£©&;&i!jffifctB 

IMAh S5*ffi«&A2<i:bT, A2/A1S0. 

4 2 © * sss-r s <t 5 xzm®. u * c t *#ta t -r * 

[0 0 3 2] 3^^*«Wtt±ELfclWSr*J«-rSfc 
FX5'fy©A*gB«t»*$n-5St 

too3 3] /t*««oaa'S9HX7-f ^*»« 

[0034] 

[flUB] FX^-f^©^*, 
A*^e?*f©«8JS3S#fti«^s' FX^-f^wlSlfiiSIliS 
St,!:©gKjgBLT38£f ^-T, /<*«tt&CAB 
FxeM^OJlMWiRfciJUT. *»»3S#»© 
H*tt?$-5 < fc* «fc 5 &#»©«# £fr;ttf, 

'7>mmt*fk>h\zwz.zz. *i6KTtt. 
ffim^ >y f * 5 -f ^ t x 9 1 om&wm v s n-s * 

i»IK3S^»*a 2£©g©*6#ffi£5. 3xi0- e /"C« 

[0 0 3 5] Sfc, FX9-f ^©»SHICWr 

*A^8P«©JP$ t©Jt*/JsS<f2)»a«i:. A**$#£ 

©s^3S«»©s«'«toTa^y Fx^-r yic^ir-s 

50 yg»©WH4*V^ffl5$}lC5ttl,ffl^e«HC|Bl±bT. jS* 
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[0 0 3 6] SBSL'sy FX^-T^OfiSLlCft-f 

to 0 3 7] £<&»;:, ttft^y KX5-f ^i/t*9Wi 

[0 0 3 8] Sfc, HX5-fyOA'^Sf»tS 

FX^ yfciD-SJfcTJ*, «SA^H^7-fyt«« 
««i:©«»®«jBc©^»Cj:0«^'S2/ F*9-f ^IC=* 

[0 0 3 9] 

[0 04 0] HI fcfc*S8«5!iC#£-*;860y©ffl&l7V X 

[o o 4 i] ^EiiefciAT, i i\tmm. ; r><x!?mte> 

ff C ©«# 1 ltt±JSI©BB Qb fcJSEMettfc 30 

ftLT»4. tUfcl l©±.S»BlD(i/t>.y*>l 2*7>L 
Th^*/t-l 3C±t>TH«Sn*. -tLThs/P' 
*/t-l 3fctg#l lt:«»©*yi 3alC«fcOB3t3 

n*. «*i lxtfhy i 3ttM«e>ftv>ft* 

*S70mm. &£100mm, S5;*19mm,h LTVa 

•S. 

[0042] t#u wmM.<nmm&4 x^ 1 

?MMMI 1 6 . FT"fe>^'J 3 1*^ 40 

Wftww»LT. cntia^x* 1 5 ©a* 

•T*fc»©jp'f xa-f;^— ^ 1 9, RCX^ f 'J7>^2 

«^fr©«IWS:ff 5fe«)©-v-Y^Da>tf3.— ^^^^ 
U. *©«IO«^«»*IMIL&^U>h«B2 

[0 0 4 3] ftSft^X? 1 5tt. 4>^C«T«R 
««©5tf57.*«i:. C©*7XS«©M®»C^ricSn 
fc«ttJR^]B»6ft9. eS«65mm ( 2.5inch) T<& 50 



.Z0 

5. cn6M?-(W 1 5Bf^XJK»Sil 6© 
ffi»jST*-50*L^^7. tf > H;W ; E-^©A^2 2 
*n*nHI*ag-|c**sn. n72 2®M£Aic&?T 

©±^fciaSR#©@«U>^2 3*<*i>lt»{>£*L C© 

■3T42ooB«/»ojwrioanft*n*. — * 

t'J-r^l8 tt» g# l l KBASttft ttttTgftSft 

#2 Sfr&ttftT^ X? 1 5 ClAjfrTSUfc¥fr»CJSH! 
3nfc«»#©7-£2 6t£tt5. fi7-A2 6ffl 

±sa»tn r «©#7 , -Actt*n j enit>©aa 

fT±>7V 3 l«Sn, -?■©&©+ IB]© 7— 

s. 

[0 0 4 4] ^tr, C©?8^,^X^^HlC*SV^TfflH 
6n*W(A7 H7"fe>^U 3 1 0#9tJKMC-2»TR 

>r/u ©s*w^«ifi««£*«-e*Lfeia 1 7 xtfsi 1 

8iBCT*6&«, *©»»fct3tiT«#!8-r*. 
[0 04 5] QKMM 1 ] £ ©^i«(0«tA yH7t 

7k?J'V-;n«»tiDira**«)2 <al-a 

2) * 5.3xio-*/r:«Ttu *<m*c©*#fca 

[0 0 4 6] X7-f ytmtLTA la 03 T 

i C (7/1/3 *y*>*—/t-f F : ttBJBttfta 2=7. 

85X10- '/IS) &SftLfc*<S, 7H'yt~/Ufffi 
tLTti£SE©SUS 3 0 4 («tI*IB#»=17. 5X10" •/ 

*C) Cft^lTSUS 4 2 0 (SS&SS&fta 1 =10.0X10 

- 6 /*C) «AVa«. 

[0 0 4 7] ®2\*yU!7i<-r— n**m£LTSUs 
4 2 0*fflV>fc«-&©, iftiaB# (50flD ( 0 

&^77T*4. C©^57*>5, 7V^yt-^ 

©'Mi>sus4 2osfflMciT, x^-cyu-jv 

B ©£B*«iifiE*©*3 1/3 HTICfiS 

[0 0 4 8] a3tt^5l , ^»»i:7l/i'-/t-;^« 
8i©ttB3S«»©g (al-a 2) £i*&iaa<6fce> 
©*^i'7'?>Xftlt©Hf*Sl/S:^77T»4 e 
fe*. *57*©OJ*tt«*«©&frj^*T*j£T!& 
r©^57fc^-ri3fc, »KS«Sk©^ (al- 
o2) t#tta«*fcD©«*i'5'>>*fl;«tttB« 

fl©»*i'7'7>3Mb*£l.llnni/d e gOTtzr* 
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[0 0 4 9] fc*5, ttefl»affftC!>£<D*#£M-r«i 

[0 0 5 0] [*J&0S2] ^»C*^«)ft6(D^Jfi^S:l8 
£©*S6fll«> aUHMbK^Si^^aafl: 
4«M-r-5fc*lX, a4lC^-r«t5(C, X7^f^l7(0 
iS*Hi:7W^->-V— /t^l 4©J93 t t©^Jt t/ 
HC>m& 0.047SJTFtVfZ*><D-?$>2>. 10 

[0 0 5 1] 0 5tt^ti£J£t/H£litrj£©S*^5'7> 

©0^««*«©*##(&B-r-5;STifc£. Z.<J>i/yy 

tc^-r«t5ic xm^ 1 7®ii5aHc*fr5 7^f ^ 

*-/\**l 4©JP£ t©lt&/h<*<f*t*£> 71/9^ 
1 4 £©i»ffl^#ft©Mfc.k-3T;*7-ry 1 7 

7Vtr*/*r-K*\ 4C#US:ttWKftJb-r5;fc», fi 
5£ >£fca*S«ifcWttlC«4>S1ir* C 

<^>^fl;a*l.llnm/d e g«TfC-rsfc*JC«. 
&lt t /H * 0. 047«TCff Atl«SV> £ 

[0052] bums] 'Aiz*mm<z>2*>izm<?>mm 

2 7©g3L£2#-r&fcaH<D-+j£JtH/:LS: 0.245JK 
[0 0 5 3] 0 7 MZ.O^fc&tt/'-Lt.m&om.M? 

O^tttS*^]©^*^***^**. cro^T-ic 30 

7.7^ ?2 7©»Ht#lRLhbT. 7l/^->t-/^2 4 
t©«»Si«»©2I^J:-5^5-1'^2 7 ©&?&aS:«4> 

*&*)©&:*:* 9-7 >aMfca&l. llnm/d e g^TJC 
-T-SfcJ&Ktt, ^j*JtH/L£ 0.245JW±Jr-Tn«At^ 

[0054] bum 4] &iz*&yi<D2 zizmnmm 

3 7 t7l/?->t-/^3 4©^^^y@5gaB3 4 at 
©S«^II6ft«il« <**«!B» A 1 Ktt-f -SSfciStt 

(=®^«S5) A 2 ©J* A 2 / A 1 SO. 42£JLTIZ& 
t>©T*-5. ft*3. 08© (b) l£*5^T, 8 l\tXy 
■i#3 7 S7H'->fW^3 4©X5'f y@j£IS3 4 
a lCfcaT*fc*©£«S!l£jRLTlA£. 

[0 0 5 5] 09 ttd©ffifS]t A 2 /A 1 £lWJ£©ffi* 
^7O>Sfl:Si:©0l««;^Lfe^57T*-&„ C©^ 
7 7lC^T«t3C. ffi«ttA2/Al**3<-r*K 50 
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if. 7H->t-;U3 4 t©«IIIK3i«S:©ll»C±oT 
X7<^3 7lC^U-Sj£:7J*^>L, g^i'^^^t 

aseST-s^ta*-^*. tUTC©^57*e, * 
{ft®* ft tz X> ©£* * 5 >7 >^bfi*l. Unm/deg 
ETRcTSfcJ&K:^ ffittifcA 2/A 1 £0.42£TFCt" 

[0 0 5 6] 01 O«r©HJi*94©*^S:^-r0T 
<&9, (a) tt^7'f^37t7Pi'yt-A*34t 
©Sl*S?*^-r s Pffi0, (b) «-?-©fflffi0, (c) \t 
T.yf 93 7©**ffiDaUT^Ufc 3 FB0, (d) tt 
-€-©^S0-Cf*-5. 

[0 0 5 7] H0C^-r«l:5»C, ^OMTH 

3 7tDyui?isv—rt*3 4£mm£nz>w<omiz* x 

5-f^3 7 i7W->t-/^3 4 £©&«H»*«« 
•TSfc«e>©i£b6P3 7 aSStn^S. wrodbgB3 7 a© 
*®tt¥&tCbTfeD, X5'f/3 7i:7Vi'5't-n 
*3 4 ttt^©Ci^3 7 affl&ST&*3!l8 1 tC<fcoT 
SVi|cSl*ran-5. d©dbfi53 7 a©*ffi 

ffiffiStilSEffifflJt©^ (A2/A1S0. 4 2) £«S8 

s-r*£*®«A2©iBBrtK:sKrrntf. tttt©»» 

S!lSfll^bTX9-fy3 7t71/7->t-/^3 4t« 

[0 0 5 8] stai itt^jg*94©te©^«»i*^-r 

0T$O. (a) B^7-f^3 7i7l/i?i't-^3 

4 t©SSSSSr^-T 3 Fffi0. (b) 

S. RSfcjjVr.fcSfc, £©0mi, 7l/^yt-/t* 

3 4©X5-1':5'@5£g&3 4 atCX5/^>^tCj;-3Tffi 
»©?L 8 2 *m^©MW»-ffl:^ Cin&?L8 2TX7^f 
^3 7 t7I/i'^-;^3 4iOSiSSaA2*»4> 

[00 59] [H t&m 5 ] &tC*5693© 5 6 K *&©*J6 

«iissi^-r-5. d©**6«Ri». mmit\z#?{>*7'?> 

a^Yk*fiM-r*fc*{c, 0i2K^-Ti5ir, ^7< 
^4 7©7 f ^X^»lPjiSffl!l©Xr-1'y^-;i'4 7 a, 4 
7 bffi©l385icm*»«ag«9 1 S6S0#»tfcfc©T* 
9 ltbTH, »*L<«H»5SISft 

y-a^4 4 trai;<m**atfn, ^ft<tt>x5-f^ 

4 7iDt>«Kffi«»**7c^v^©**a«an*. 

[0 0 6 0] *fc7V^>'¥-n*4 4©«»5S«aa 

1 1 om&fr zmmmmtRti 9 1 ©ttBMft a 3 sa 
*?-r«frntf. 0. 5^03/01^2. o©m^s 

»IJ£-r*«k 5 lciaS»«8f« 9 1 ©&l&$tt£c a 3 SS 

[0 0 6 1] *fc7.7-fy4 7^©iaft^fflfi5#9 1© 

:7]^->*-/t*4 4K;*7-f:?4 7£88$ 

-&«»©jcffl^fc«si»jsffl^TfT3*\ js^acni 
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fcftV*. 

[0 0 6 2] 013 9 1 ©&*©#«t*| 

***L&^77t?»5. t(5^77B, mm& (+50 

so izi$vzz5"un'~-)vw<amvtm<tm d7^t>> 

*©£*b) «-jaS««SR«9 l*t*RtA*& (a) tw* 
»£■ (b) £TJt*Lfctt***LTl**. 
[0 0 6 3] ft*5, i<D«p*ftC*^T. aK««gR#9 
1 ©«flH7 1/^ ■> S U S 3 0 4 t 

U JP£«38ym, 4§tt 0.5mmtbfc. 

[0 0 6 4] coifyyfrzwzfrttj:?)^ umnm 
^©sw^fcasm/sKfiaretrfc. :na, 7 

KJ:oT£i;<5«;75©*e>4/5£, fi#tg«£B# 9 1 £: 

[0065] ft*s» *wv\$ie6&i%<DX5<i yu-)\,w 
at, s*««as«9 i©*m m&&&m . 

[0 0 6 6] 0 1 4 «i«D5IJ6« 5 ©&J§50S£jK-r0T 
£V>m\*> A*4 4©X7-f^&* 

Bt«S»ffi)©HKMff1i«SS» 9 2 &Sf*$*fefe<o 
T**. C^Tilfl[»«fiSt}9 2tt. »*b<«iS»a 
Rft*«X7'f^4 7<hiSV>*m» *-SVitt^5<^4 7 

[0 0 6 7] SfcX7-f^4 7©«*5»«Ra2£©M 

9 2 a 4 *s»?-r-5 1 

■fnti. 0. 5^a4/a2S2. 0 ©BBfl$£i!$Jl'r-5 
± V iZ &A*fltff tt 9 2 ©S!Ifc3g«3& a 4 fciSiRir -5 £ 

[0 0 6 8] £ ©<fc 5 KIS*»fli«a*:7 ->*-A* 
4 4 «fc D /h$ Viia««««« 9 2 *JBtr>« Z. £ fc«fc t>, 
7 V t> -> * -A'* 4 4 £ 9 2 £ ©g lc «fc D 

7H'yt-A'*44tX7'f^4 7t 
©«»SfMfc©IS»c<fc9£U£&*©— &£*Tti8rr;i 

x 9-r yv—;nffi©»«ssft:**[£«-r-5 i 
[0 0 6 9] «±K^b^siJ6wic«tn»J> ^ttififlf* 

fcD©»*^5?>£fl;*£l.llnm/d e g£TF. T 

x. ia7^x^8io«ffifljsn ( og~5oao 

ft. £©±5lcx5-ry©i¥±«&fl£&rt;k:*fLT«£ 

^ffl73 tl7-V- h©BSi5£->5 a. V- ~>a 
S^flrTtt, 46k FC I TiES£fT5*£t::X7-U- 
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hSfiEJfeiO 1/1 0*^ 1/1 0 OIlClSlJhTff;; 

[0070] ft*, «±©n««tt, «aawfcfc#5^ 
a»©*s&«a^-a-TttfflUT'bJ:^c 
[0071] fc&*jMMu a±©*it«i-ewi/&3'-f 

^©KSl'Nu/ K7-fe>^UtlR£Sn*'b©rttft<. 
PJAtf, 015 fc^-f J: 3 fc, — a©?|«/t* ion: 

totzmHstemmmmss^y \ t 7±>7v\z<bmm*m 

[0 0 7 2] 

S&fc 5 ^gfcfiSrl.llnm/d e g£iT»C 

0 -5 «fc 5 ft*tt*a*£Sl?« C fc*fC#*. 

[0s©iiemft^] 

[01] J&HbffS-^MeaA^^SBOft 
#Wft«J*£5R?-&«0-e**. 
[02] 7L'i/v'-V-n^<Bf l i;LTSUS4 2 0 

ti&»&©. i«fi^*«t^ffiia^©X7'f yi'— ;i-s© 

[03] T.'Z'i Ptt&t.yvir^^-KZ.mnt.amB 
30 iS«ft©H (al-«2) £#'tefia[*ftD©«^:^7 
^>^b«£©58«S;^L-ft:^77T*-5. 

[04] ^JS«2©«»-N^ H7-fc>^UlCOViTBiW 
-rSfcft©«4«0T*S. 

[05] B^CjRTttftyvy HT-fe>^UK:*(*-6Tfflt 
Jt t/H£*^9^>3C»«£©H«**Lfc^97 

[06] ^Jfi«3©«5l'\>> H7-fe>^'JtCt3ViTKW 
-r-5fc*©»ffl0T**. 
[07] 06 dSc-ra^y K7-fe>^UK*^*-tH* 
45 itH/Lt***7'?>3E)gii©MffiSilfti'77 

[08] *tt«l4©«a'\5' H7-fe>^»Ji^t3V5T3iW 
T4fc«©JFM0R(^fflffi0T*S. 

[09] 08 iZ^rm^y H7-fe>^'J(C*t7-5S* 
itA2/Al >g**i©Wft£7rcLfc:y 
57T»5. 

[01 0] ^Jg«4©«^j$KWr2>fc«)©0Tfc 

[0ii] ©te©£i*«£3ftsrf -&&©©0-e 
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[013] HfiS0!l5O^SS^^tJt«LT*-ry7 

[014] HJg«5©3E^W«rKWr*fc*©0T* 

[01 5] *$SBJ£38ffipJ&fcffl©fi8m'\* H7-t>^ 

[01 6] l^-y h'7t>^'Jif^X:>iOH«* 
^r«^0T*-5. 

[017] 01 eizTK-rmfa.'sy F7-t>:7';©¥H0 

Rytfi300T*S. 
[01 8] 01 7 ©«^\<;/F7-fe>7'JK*5tt*«5(; 

HX^-f y&*-r^«0T**. 

[01 9] H^^-f^Or^Xi'I^effl)?! 
O3«^-Sr^-r0T»S. 
[02 0] b*X7^©i^l$fttffiilNF©& 
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[0 2 i] iSi&is&tfteMis©;*^^--^®©^ 

[02 2] Sill^lCJKSl'\^H7 l 9'f^lC*i;^g#^ 
fl©^*©#*S:SL;fc0Ta&-5. 
[02 3] fl&^v :?©* 7«7>S£»?-hS£ 

[02 4] ttft^? KX7-f^ffiS±Itf^7;?±(0 

£©B8«*j*f 0T*£. 
[^©sjbjj 

14, 2 4, 3 4, 4 4-71/J'v't-W 

1 7, 2 7, 3 7. 4 

3 1 • «fS'\y HT-fe>^U 

3 7 a— OS5 

4 7 a. 4 7 b-7,7-fyi/-;l- 
8 1 -88i»8 

8 2-31 

9 1, 9 2-iaS«««?» 
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